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©tsm u-^jkd 5 ^©^tS© 1 -o^di-r ^tcsb<D^m 

g (125) ; teitf 

r . msmimmoymmizm&zmw lmiba ? f- y © 
ira^u^cWfittfcatftcStti. MflPSK (123) 
a>6 ft 0 . fide«KniaB«JM9£ibcc*f-r s t x y 
x£*ru auiBSi^Biitc^-r^txf-y^xtctaeo 
■c, A,f yiB-f «BE36*wtf{ca-r* iB?riaai!t©Mft 

s.i*fcBtriaiafii{CB»T^©fii^Jn]^'CBtrtE^M^=S:f)JfflJ 



3 

(gr-r h t nti<D* >/* 7 k. <fc o •> f- y ©/BR&sm 
ro-rs. c£*^£*sit#mieis©><??-';iBtt 
©fti^ts. 

<£tlLh©*Ufl3#If) 

#»m b . -mmtc y igi&a&fcmiK* 
u A?fy ^tmgtc «fc o T^tm sns/^fj ©«a 

'< » f- y ©t-* h«h?-«:«i&sniBf5e©*t4«:«-5n 
■c< ? f y i«b«»o@K(cstt$n&^ » t- y ©am 
«Mtt)L. ^*^xy©tt#g^«®<b-r-5»/c*. ffiffl^s 

;U • * K 3 a^A (NiCd) , l&K (Lead Acid) , T)V 

-aim $ fct*3ds*^B6s»r b e»ni,t©tt. 

^•;>7 ; y©^«£ISJSi^£C£BW;rc&-5>„ 

fr-c^cs-r s^t?**. £r©f£a©^' ? t- y tc^is 
ti^yfu 3cmi§« . ^ ? t- y ©$ta{<:*f it L/ r ffiffl 

<d%w&sx. ufofi -o xmmt § c £ #*n6ft-c(,> 

£ (*a«FWB4,006 p 39e*|{c. rtjf'JOSBIKit 

^ - * * teffl-r a c t &mm-e $> . 

f y ©oa £#<a-r a c t -c$> z . 
*»W©ffe©BW«, Jg^s ft/c^* ? 7 y ©M@«:t£; 

*»B©M«:<fi©swtt. is^sftit^ ? 7 y ©tsa 
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2 otu:©jt£c -,/ctia©^' ? t- y «c 

Slff#!lK«IS4S) «> ^•■;f';*60ll* TffiTj 3 

ytc r«jB«rfiMfr-rsj tsist 1 *^^^^*^. 
io hjsj. tffltK/fy f ywofcc i©f ms« 

l8W«:««ft«W&-J-4Ci«r*ia-rs. SHffS-fe^^- 

-3>«±©m^ o fc«w©M 7 y zftntzmjizm? 

*#6w*ffiffl-r*«^»asss«©^o 
-yi'S^^T. ^'"y^yioiu. «s«ijissfi*aio3tcSiK 
$ titctmvTjkv. t- y ioi<t^fa«io3<t ©ra«c 
20 Bd>J5c < <t <> 3 o©*ae«jsgi*s bj«b-c* o . c n e>© 

gc^fcj: -dT. v < t- y m?S© 1 ^ffllJPJSS^105 , T - 
* Wy-i07fe J: O'^lffi A*^i09*^x 6ft a, /< 7 
yioicffc«6£3fc©gi^b^a<3S?&rLu!)i 1 <l*/c»a» 
CftCCcfc-^r. {b^JgJCc»«:J:0ia^©a^,x^ 
;u***^^$n^>o c©*»ffc5*Wfc©HHItt, !§S, 
i^siffiCifii. ^sw^it. Mn D a©«s*fc«^ffl{cgi-r 
^fft©^r©^-5y-i?tc«fcor^3ft?, 0 -»<»f-y 
B»oji»©BI»B©«** fcBSft o fc^a©Si1k?r» 

30 o fc^S©^' 7 y ttS«£ o /c#14?:W1- ^> *V #^© 

fflja-ccft6©^*f 7-y*^-r5i»^. cft^^isiD 

#s©^fflcc*i^r. p^c-?fc«si©^-y7y*5^ 
# o fcs&ft^-r cne^-^f y «^fc fctsa 

b. /<»-y-y©»a*a^-r4«»fl«fflB^*a«-r'Sfc 

40 gBn a a 113B. ^ffiA*S*io9<t^*^7-yioi©r-xS 
^HD74©m{c««Sft**t. ff!j©Si^-efc|BHi«cWffl 

3H§ff^i03 <*hn>-9tt*»/5A*iiIttttSSC»^F 

09HGD8453AAift^S!H2^-7-MiSSta) B. Sf*©^ 
^fiSii7,S£*©fe^S:fi^ii9,^— !f • ^*5x 
-Xi2i (CftB36K:-/'-^-Ji->>, •^-I'i'a^^. ^ 
>f r JUiWHBHMlMBj: 09i2mi*SVi-«m«SW<:KW3lfc 

*s«to*/$ yt«njtwa^*wr ) . a y * * fe J; v 
so mmmmms.223 (ctumm^mmoD-k^^-m^m 



5 

'i v 7- y mm^m^m-nsit. t- y iou*3©««si3 
«&ii3©atwc j: o r ft ft ^ j< » f - y mmomm wie 

n a pii3CD5i3S!i > t - y > x i Kit« o r^ji-r sci 



#1*3 0 8 5 5 3 9 

6 

-c. »ja%i«£Wc*jc>-r. *iaiA*«. ssini27 (isk 
*w-rs) fc«fcor0/£$fts#ES{c«fcor&5e3ft 
nsr-^e.ft*©^ ^mxtimmt^ f- y ©&« 

tcSt It o /effli ^W^gi25(C J: o -CS'J^ 
3fta(*BA#©ff«:*-3ir>T. ^&£f3ttu>3ttt> 
io -rft©t8«©^*f ^y*^iK3ft-ct,^^*9«£L.. c 





»fi 1 1 3 ©16 < Q > 




0- 1 K 


1 (N i Cd) 


1 K-2K* 


2 


2K-3K 


3 


3K-5K 


4 


5K-1 OK 


N ( x "7 3t ;i/ h ) 


> 1 OK 



^ ^ 2 



!83g3ft£tijfP<7.rf-£©l ok:, a— tf--r>£ 
7*-xi2i5:/Myr. iiSfim©ffiffl^K:S«3ftS 

SiifltSSiCc J: o -caJJE 5ft. '^f-'J ©WffiOTJrJ&D o 

? y ©WE«T**l*ffl 3 ftiteffttt. tSSS»(56ftfc»iW 
©*Sbft^5C£#oJfi&TNfcS. f2©^5-fySffL 

«S*^(c^7-rsS£*©I5|8S(c^Sft-c 40 
4><fc<. Cfttci^r. ^-S^SKTBcStS-rSiS 

^t^tt*»*j*xw«:a«s ft SKicd* fcB y * o a 
5, f - y «c ©s<BfiScmmii^si?r£>s <t -a-^. 

(CiSt^S c i*s-C# 31 3 ©/< j» f y f§;<5> 
-^{Jt^f-y~>xmii-C*i3. Cft«fi£*©lHlSSic^ 

gft£„ fc^yj^iftsa^-KfcgSEU cfttc 
j; o -r /■» » y ©swsatttfseft L/ctg^, news'* 
y«E»s*iiM*-r*©*RFjt-r*te«>«:fiefflSft 



-e©^cft«ig^*^-f-y« 

f y l #i^fii*E«c txfu ^xmji^ttiA -*> c £ 
Wot, Met*'* -7 t- y Wft«^ e><fcWttH±&<<>. 

Cfte.©*!!^^-*©^©*!^ iMfHeJ:!>'§fI 
^©teSLU/c2o©*- K©ftfF£ : Ptr-SS£3fc©[H]3§fc: 

©^^jjrrmscH^LfcL^MamE^ 

f- y «ffl{c«ftja-c* o-c fife©^ * f y cdiskb 

t^tfcj^tgi25©tt^« > SfiKSftn^^y f-y©ts 

vmwi2$*> mt%$ fttfettj § ftfc;-? 7- y ©«satc& 

^ c > fflSBE «t ^ -j f y mil i & j±$$-r ^, C ch ic <t o r . 
^ -j t- y ©mnK«fc o r^ss ft 4«a«c«p*^'« ^ 
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b. fc*aM«M3K««3hfc«Fje©M ^yoa 

IC££> Ta Subscriber Set for the Equipment TestJ , 10 
Bell System Technical Journal , Vol . 58, No. 1, January 
i979,ppi23~i43#M) . CCi^c. ft«Sms£©jII£ 

«SKisfli«<DU«j* i mvL±.m-rz>£ ^f^-r-s. m 

HtfjU^JUjg) . EASmimft. IS- 3-D (1987^3 20 
/I) © r-fe;l/^- • ->Xf AK*Jtf£#SJl^-ttLfcJ^S 
&ttf±«J B. J^M^mfS^I§ffl©tB^U^JV*- 
2dBW*> 6 - 22dBWST©6 0©4dB©m^J U-^JU©^^ if 
^■C«SUTt>S. (#2.1.2.2)1) . C*l6©#ttl^ 
U^KO^f!- ^"©ffiFSaRlltt. SiiU^JV*>f) + 2dB/ 
-4dB-C*^>„ 

«W*u^;u»Ji«:IS:wri>s*i. ffe©*>*7-AB. j§ 

««s««cfiBffl-r 4 -j f- y ©5t^**5?s^-r -5. 5c 0 
# o r. v f- y © w^j^.io5tc*i w £sii«?i&s>-r 
■a. ^•n^n©ta«©^'^f- i ;« > -^w«c#7H^ 
mft -o jifc«BE*eis«»tt*w-r 4. ^ » f- wham 
gi25<tgPn D n ii3*^ff /cvn* 9 f >j ©aatcBi-r *t»$R* 
<£fflo. «wa<fco t cij??fi23<»fii8) b. 

4) ctxfc#SoT. i>fn©^7f-';oaio^itr* 

tc, ^9^y©ma&cicSDT&>t©^9^y©2cSu^ 40 
jucc*}^-C3Mfl«©^AtH^J u-^JlzmPZ -t±S c £ «: 
J:ot/<»f'J ©«ifl$MI>4S«T c <t # pjfifc-c * 4 . 
*^W©»aft**fi^ltcfe(,>-r . m-ofrom v 7 y ©is 
accSTbT 3o©ffi^ju^;u*5^$n4. cne©a 

~-*fttti7J©#®B. *23i©*7tT*#Jt8-rSC£ 
«:j:-7-CJ;9«i:<a»3n-5. ££©■©'< 9 T-'Jttft 
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jBfef /< » 7- y 5Emfi©i^i>^-r ^ 9 7 y ©&®b. it 
Mft -7 TciS*!©;-? v 7 y j&t-sieb. 7 y (c-?ft 

©a&****sfa«ft 6-r. c ©'< ■? ^ y jb^I/ *«,»fi 
*E©fcs?)«: t x t- y ?r}#fc 3 ft w ti « & ^ ft c>„ 
^ 9 7 y ^.mtft? h h ^ 7- y *>x©fiiBSji 9 m& 

^© 1 o©#®icfie-,ri^3 n/c^* 9 7 vitTWEE 

fiSfCfc^-C. &Liilfi^g^©a^JU-<Jl' ; £2liC7 v c*S 

/< 9 f-ytc*n-&jaw©«d>«, se*^* vf-y*^ 

®5©±^ ; &S< < , bXT-y^XAi^ct,^^, ;<»f U 
^•■^7^y^Sl£5r^3-a-.5^©^t^-5 <> it^^ 

tc«»*«i&-r*i|*3e©nBioy< 9 7 y fc^f-rs t xf 

y->^©«i*s®WC4>titf. )KS5£3%S©^^PJ3±3 
ns. ffior, At-fyjfifSE (901) *»a««H«; 

KJH te«fcc>'Hi^jU^JU2 ( 903{Cfc-W4) i©^© 
b*t>tf«EE (v thl ) K8Lfc«^, iMfstSBtB^JU^ 
JU2tc^{h-T4„ *^© lrxo^tKUoli^t, 0 
# C^ffl^BEv, „ , teMIR 3 titc b X 7" y ->^©fiiv h ( 905 

> h 907k*j t^r t.^-r 4. 

^•97- y ©ins^ic. DriHM*5oifg^ff| I ©M^^ - 7 ^ 

"C, ^ttJB^IIB, a— »f • -i->£7 *-Xi2l£ 

^■or«ffl#«:ai!tw{c««3n*. «£*©^-97-y© 

3tSt7^a^HB. ^ 9 f 'J SS^-aEEJc J: -5 -o< 9 f- y 

x \ c © a- 9 7 y &—mk<D3tmw&(Dffim<D\,>-rti 

(,±mt><O10Cl%. 80%. 60%. 40%. 20%. SfcliO 

%^) K^s^ftsrs. u^uMft^^s©^^^^ 

y B. SI -3 /c3cmfi©>-^- -fe > 7 - y {Ci;!:^ Mft -S 
MHF-«EWtt*WT4 (#70#M) . l/fc^ot. ^ 
»g;S3 n/cSffi*J «fc L>*@SmH>ltS7J©/N-— fe > f - - 
^©^fttB. * smS©^* 9 7- 'J tc*f ur BJEStrc#f|ts 
©«S©^* 9 7 y ictt lx B7jEMr *s . t,rc# 
r. *»W©jSgft#«B, #^9 7 u y©««{c*fur 
lift £HK2«t1iS© A- -fe>7- i? £0 

c©«tt««ra©«fc 5 {c«as tifc^t » 7 y ©ts@*a 
ms^i+su. ^••>7 v y©^*ic*tt-4ffifflsn/c?t 

mS£iti$U 36tczL--tf- -Y>^-7x-Xi2l?:5> 
LttfflSK^IWCtttS**^**©^*. 8!lfW© 
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m<o^ y f - y umu &&<D3tn&&zm-? & c <t #r £ 

d ? ^HSga«C7n? h5. 7tS&20i© J: 5 9 f - 'J 
S3BS«. !5e*©SE«HK203. «£*©«Sfflbfa«fctfK 10 

E3g«. mrai©*ffl^fmi : ^4,006,369^©J:^^J^ 

*aua l tc^ v t <j asttsts. » t- y ««*ms207 

*5 J: D9ESISiJ@PllK2094«ffl-r C ©^ 7 r 'J ttffll 
t£ffi?t207«. gta210*J«fcO'm«g|5p D all3©^-E||©glJ 
p a n 113]5S^©m{4*ate-r S. » 7- >J t&«t£ffii&207 

7- ©$1I£SlMJ@P[I]S8209tC£* <H0|§ffig2O9U:. 

'ivrv<DmmtmT&**&&itiittiM*mi>> % 20 
>< » 7- y ^^^^^^^^©SfJiftjSJfiWKfeii 

T. 5t««.®a^S«M^©«fc i 5CC8bf^pItg-C*-2>. /< 

9 7^ yj*p*Ett. 7 t- 'j(DA--t>f-ygi4a 

JS-y-WEBy* v 7- y ©m^--te>7--y«c*t l 
— #r&<,»nrt&l4#«*£. c©^«Nic<^t7 7- y*A 

»ort»©as*g'rttfli stitsffc. < c ©«««:-««: 

©«. fc-stsa©^? 1 -'; 4flk©«w©^ 9 y «fc o 

-fe > f - * 9 ? y ©^«tc ttffcjg 
stua©^* 9 t- y tc*f t,»tt iaosmiff 

£<sMbfc r-y-f> Fj ft|tlgT*5. tt*£bT. Ill 
«©y-C * f y ©t&®|&tHSrff 5 fcSt>(CA/D3 £te 
itf-^-f ^n^nH2^t7-t>ffiffloIffiT>*S 0 fE*©W 
?a7"a-fe?-y-©l-? ho-7tt*^A#nJte^MC 

68HC11A8) ltP^mCA/Dd>^--H^mO. 3 6Ct;&g 

r. ^{kmii«N«Eu^L-^^-refc^{cffiin:3o 

1,303,305, 307, 309fc£c>'31lK:<fc oTfflW^IISft. 50 
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fit*© N JtRti 313 , 315 , 317*$ J; 0*319©iES A* F 
tC{tt*&;*ft£„ ftiaA^m#«. tb$5S313,315,317*J 

J:0'3i9©»^A^{c«*&$4i.5>„ tb$5S©tB^J«. 
9 t- y ©H«ffl©tfctti 9 -Y > F £ fcaweHCcii* 

•TJ; ^fCANDteJ:O*N0R-y- r 321,323, 325*J <fcc*327©A 
*{C«*&StlS<, 9 7- y ©fS«*iagl2 5*5<fcc>*207*> 

6©a*flr#BNa*«Lt(c**. m7-sun a a 

ii3iL-rffiffl3ti€»^*9 7-yrtg|5©ffitH«. t&ujgs© 

ttl^DJtlCCf -2,. 

^9f-y*WBSI»iaK209»*. &4H©flB8BICCJ: 
9I¥t,<^3ft-5. ^B^cteur. ^tH3#a/c^'9f- 

yctssccs-^or^* y f- yc^st'i^silffli-r-s/cs?) 

(cv-fi7ayo-fe y-y-40i (•7-i'i'va9 : -7 7*tt^p,A# 
pJffittracMC55©J: -5 *IUi§n7c^'7 
t- y ©^S«^WSW^403*?>L/ v a -7-D -fe ^ 

•y-4oitc«$&^n-s„ ^©^^y^ycmac^mscj: 
-3-c. -r-r i^ci^o-fe 7-y-4oi«F*gg(5©^ ; ey^e). ^< 

y ©5t«#14«:Pf C^Wr. C ©^* ^ t- y *-T-«BEt*fi£* 
©miE*ltH^j«cJ:-p-C*ia$n. v-f^DT'a-b^ 
401CC A^3 3ft. CCWt'J*> ?>Pf Z?m 3 ftfc-'-N* 7 f- 

y «^ji5tm#ttfli^<t JtR 3 n. ii^*s©ss£*i 

v -Y d7 n ya-fe ^ -y-40ifc J; U : «^ag205«: J; ^r^3 
<afcfe©<«: t- yffiT-CCA*^it3ns„ 

«ra©*Hi$fip*4 , oo6 , 39&*f fcms©^* 9 r y ©« 

eSR*ra^-T4. S«cS»a©^9'f-y«*^ SS^: 
T. •SEifilK (vol tape cutoff) (^f-yJa&T-SEE** 

(temperature cutoff) (SSMBrK:*it<^T*^b^fP 

t"€>) , U&MWWiHiM&i (temperature-controlled 
voltage cutoff) (iSeR3ttfcmjBI®rl/#l<>fiitt. M 

•*>) . Av^tm o^yf-v^mmtmmomtR^ntc 

©5ta*ij©»3 ecc^3^(c^3ns. 
&oA>©t&ffi©.K 7 7=- y (t^^-if. H\cam&) «. t 

l-p?^. MM^m^piciK^uA^^-r^t^ 7 t- y 

«I«ttJW*D. SM©lg^. /<9^y*i« 
»-r*^Ifi6tt*»**. 3 *S#frffl4, 727,306^ 

(*«aKWfBi*W'r * -s&mm&>* » 7- y 



u 

-eft©«s«©;-< ? t- y \t*ft&»im&<owck*s&vm 

l¥t>*ffi3ft-rjIffl3ft-5. 

mmmm^pon v » * *s «t cfflifflNM&raicffifli 3 ft & 

v-fi'P'/P-feyfKiS^P-^t- h-e*£„ c© 
CC*Jt£ i < 7 ? 'J Wft £ c > 5 *£©fc«>© L * I >ffi*$ «fc 

f. s&ifcHi©/* 7 f - y ©-€-n-en*5J45: ufc u # t> 

-j 7"60lCC*it,>-C. *R!SSS« ; S:*>-rS©{C?l*iKl> 

ffiffl $ ft -S tg-a. X 7" 7 7*603«AA>=J 5KC J: o r 

*^SftfcW#ffl©BHW . ttfUU"** 

J&lVtfOUh «fc *)*#(,>£(,> 5fc3£tt (Zf-vZfGOSfrfi 

*>*C*tr>*t#WE (Av) <b©KICC4>4*>5*>©S5»* 

7^Av^?c«^, (^f-!»^609(C*Jt,>T) 
A^J* S V^;U h V'-y^Av <t V'i<JU h t/^X 2 A v £© 

ee^>f©&s«. ^•Y>K^m?ns$-cmii{c 
ttw eft*. «aA*«E3W$ffi©f -f > K©«Hrt-r 
* 5 c 4 #tftm 3 n h t . s tifcieseosw©-'* » 
■f - y ©*< ? f- y l # <,>ffl*5 iyf^ton l s t,Mfi £ % 

ft&£. Xf-7 7615fcte(.*Xil<DWmi*M1$<D&m* 

& bt&m a*># o ^Ji/ h £ v jjoi-h ©ra© -r > k © 

«5fflrtr*-2>£$tH3ft/ci«£. 1$8Mcteffl*JSI*f;S*l 

4. »aasai«© i -3*sars-*RHc. r#sbWiKj 

•y-^-^^tcAS Uf? ^617) „ CO^MUMV- 
-ffr-ristt. fflA*J#«|-ciSISfi«Jcmas«:^^.S« 

jlSWBK J: * x y #18*83 ft* ©SrEfrltr Ztctb 
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7*^jH2-7 • i'Xf A&$fcgyS3ft3. ftSit§iSf£ 

«©a65««io3*j/t 5. t- y wn©s^t^i £ * *) . c 
©'>x7-Atcffiffl$n-sa^©tsffl©-'^y t- y©i^-rft 

wseox *, t- y ©«»BH:ie«3ftfc'< » r- y 
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